December 2013 Regular Article Biol. Pharm. Bull. 36(12) 1891-1901 (2013)

Quantitative Evaluation of Initial Symptoms as Predictors to Detect
Adverse Drug Reactions Using Bayes’ Theory: Expansion and Evaluation
of Drug-Adverse Drug Reaction—Initial Symptom Combinations Using
Adverse Event Reporting System Database

Daisuke Kobayashi,*“ Shigeru Hosaka,” Emiko Inoue,” Kimie Ohshima,” Nobuaki Kutsuma,’
Shinji Oshima,” and Yasushi Okuno*

“Department of Analytical Pharmaceutics and Informatics, Faculty of Pharmaceutical Sciences, Josai University;
1-1 Keyakidai, Sakado, Saitama 350—0295, Japan: b Asahi-Chozai Co., Ltd.; 10F, JR Minami-shinjuku Bldg., Yoyogi,
Shibuya-ku, Tokyo 151-0053, Japan: and  Department of Systems Biosciences for Drug Discovery, Graduate School
of Pharmaceutical Sciences, Kyoto University; Kyoto 606—8501, Japan.

Received November 19, 2012; accepted September 30, 2013

In prescription dispensing in Japan, to avoid adverse drug reactions (ADR) pharmacists provide patients
with information concerning the initial symptoms (IS) of any ADR that might be caused by the drugs they
have been prescribed. However, the usefulness of such information for preventing ADR has not been quan-
titatively evaluated. We previously performed a trial calculation of the usefulness of rash as a predictor of
drug-induced liver disorders by applying Bayes’ theorem and showed that the predictive utility of IS can be
quantitatively evaluated using likelihood ratios. However, for other drug-ADR-IS combinations it was dif-
ficult to obtain the information required for the calculations from Japanese data alone. In this study, using
the Adverse Event Reporting System (AERS) database of the U.S. Food and Drug Administration (FDA), we
evaluated 132 drug-ADR-IS combinations that were considered to be potentially clinical significant. Regard-
ing bezafibrate-associated rhabdomyolysis and cibenzoline-associated hypoglycemia, these ADR were not
detected in cases involving monotherapy. For 58 combinations, no events that were considered to be IS of the
target ADR developed. Fever, nausea, and decreased appetite were the IS of many ADR, making them very
useful predictors. In contrast, pruritus and rash were not very useful. Fever might be a predictor of thiam-
azole-induced agranulocytosis or levofloxacin- or terbinafine-induced liver disorder, tremors might be useful
for predicting paroxetine-induced serotonin syndrome, and decreased appetite might be a useful indicator of
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terbinafine-induced liver dysfunction.
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In Japan, when pharmacists dispense drugs to patients they
provide information about any symptoms that the prescribed
medication might induce that should cause the patient to
consult a physician in order to avoid adverse drug reactions
(ADR). Specifically, article 25-2 of the Pharmacists Act (1997)
obliges pharmacists to describe to patients the initial symp-
toms (IS) of any ADR that might be induced by the drugs
they have been prescribed.

Since the information provided about the IS of ADR has
to be easy for patients to understand, less specific symptoms,
mainly changes in their physical condition, such as fever,
rash, or muscular pain, are described. However, it is doubtful
whether such information is useful for detecting ADR.

In our previous report, we performed a trial calculation of
the usefulness of rash as an IS of liver disorder; i.e., as an
ADR predictor, using Bayes’ theorem.” For voriconazole, the
prior probability of liver disorder, 0.05, was increased to 0.2
when a rash was present, whereas liver disorders only devel-
oped in 2 of 1000 patients who developed a rash after taking
loxoprofen sodium, showing that the value of an IS as a pre-
dictor varies depending on the drug being taken.

Bayes’ theorem is widely used to evaluate the predictability
of a single or a combination of multiple diagnoses.? However,
to use Bayes’ theorem to assess the utility of IS of ADR as
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diagnostic predictors, it is necessary to identify the probability
of a specific symptom accompanying a particular ADR, and
we were only able to determine these probabilities for a small
number of drugs using Japanese data in our previous study.

The Adverse Event Reporting System (AERS) database,
which is run by the U.S. Food and Drug Administration
(FDA), contains over four million reports of adverse events
(AE). It relies on reports of spontaneous adverse events being
submitted to the FDA by health professionals, consumers, and
manufacturers. In this study, we used this database in order
to markedly increase the number of drug-ADR-IS combina-
tions involving commonly used drugs for which the above
mentioned calculations could be performed. In addition, the
results of the calculations provided us with some interesting
insights.

THEORY

Calculation of Posterior Probability When an IS (I)
that is considered to be a predictor of a particular ADR (A)
develops after a certain drug (D) is taken, the probability of
A actually developing (P,,,,) is given by the equation below:

— Ppre(Qpre + Qnon)
P, post — (1)
Ppre(Qpre + Qnon) + E)ther (Qother + Qnon) + 1)}10)1 Qm)n
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P — Ppre(Qpre + ann)
post P, prerre + f)otherQother + Qnon (P pre + Pother + an)
— P pre (Qpre + Qnon) (2)
Qt - Rannon + Qnon
where: P, : Incidence of A accompanied by I, P,,,: Incidence

of A, P, Incidence of ADR other than A, P, ,: Probability

other*

of no ADR developing, Q, .: Probability of D-induced I ac-

pre*

companying A, Q.. Probability of D-induced I accompany-

other*

ing an ADR other than A, Q,,,: Incidence of I-like symptoms

that are not drug-related, Q,: Total incidence of D-induced I in
clinical trials

Qt = Pprerre + PotherQather + PnonQnan

The addition of O, to Q,,, and 0, in Eq. 1 assumes that
the incidence of I-like symptoms that are not drug-related is
not included in Q,,, or Q,,,- ADR are defined as reactions for
which an association with a particular drug cannot be ruled
out, and IS are mild ADR. Accordingly, it can be assumed
that Q,,, is not included in Q,,, or Q-

0, and Q,,,, were calculated using the AERS data. Since
the AERS data are comprised of AE reports, 0,,, and Q,,,,
were considered to include Q,,,. However, since we calculated
0, and Q,,,, from the data of drugs used alone. Therefore, it
is strongly assumed that reporters of AE considered the drug
to be the primary suspect and reported the event as an ADR.
Thus, in the calculation of P,,,, we made 2 calculations: Q,,,
was added to Q,,, and O in one (CalQ+) and not added
in the other (Cal/Q0), broadening the range of interpretation
of the results. The P,,, values produced using Ca/Q+ and
CalQ0 are presented as P,, O+ and P,, 00, respectively.

Equation 2 is only applicable when the total number of
individuals who took a particular medication is known, as
the latter figure is required Q,. Since the AERS data did not
describe the number of patients who took each drug without
developing AE, we did not use Eq. 2 in this study.

Calculation of Likelihood Ratios The positive likelihood
ratio was calculated using Eq. 3.

Odpast — P post (1 -P, pre)
Odpre Ppre (1 _Ppost)

where: LR+: Likelihood ratio, Od,,,: Prior odds, Od,,,;:
terior odds

LR+ values that were calculated using P,,,O+ and P,, 00
as P were designated as LR+Q+and LR+Q0, respectively.

post

other

LR+= 3)

Pos-

METHODS

Incidence of IS-Like Symptoms That Were Not Caused
by the Target Drug (Q,,,) The IS of ADR, such as fever,
headache, and muscular pain, are also experienced as changes
in physical condition that are not caused by drugs in daily
life. Of these changes in physical condition, those that occur
without an obvious cause, such as a cold or excess exercise,
need to be differentiated from the IS of ADR, and knowledge
about their incidence is required to calculate the frequency of
non-specific background IS-like symptoms; i.e., Q,  in Eq. 1.
Thus, we first investigated Q

Selection of IS for the Q,,, Investigation The examined
IS were selected from “the Manual for Handling Disorders

non

non*
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due to Adverse Drug Reactions” (MHD).® The MHD was
published by the Ministry of Health, Labour, and Welfare
and was produced in cooperation with academics in order to
develop a strategy for dealing with disorders caused by ADR.
In particular, the MHD aims to prevent severe ADR being
overlooked during their early stages.” So, we selected IS that
exhibited high incidences from the MHD for our investigation
Of Qnon'

Survey of Q,,, O,,, Was investigated using an internet-
based questionnaire developed by Rakuten Research (Rakuten
Research, Inc., Shinagawa, Tokyo, Japan). Nine hundred males
and 900 females belonging to 6 decile age groups, ranging
from subjects in their 20s to patients in their 70s (150 males
and 150 females in each age group), were surveyed about any
changes in their physical condition of unknown cause that had
occurred during the last 3 months. The survey period was set
at 3 months because many ADR develop within 3 months of
the initiation of drug treatment.”’ We have reported the find-
ings of this survey previously.” The results are shown together
with the incidence of urticaria-like changes in physical condi-
tion in Table 1.

Selection of Drug-ADR-IS Combinations On the condi-
tion that one of the target IS examined in the investigation
of Q,,, was included in each combination, 3 pharmacists
selected drug-ADR-IS combinations from the MHD from the
viewpoint of clinical importance about patient compliance
instruction. That is, the process used to select the drug-ADR-
IS combinations was as follows: First, IS that were frequently
mentioned in the MHD were extracted. Then, we identified
ADR involving these IS. Finally, we extracted drugs associ-
ated with these ADR.

The terms used to describe the ADR and IS were standard-
ized to the Preferred Terms outlined in the Japanese edition of
the ICH Medical Dictionary for Regulatory Activities Termi-
nology (MedDR/J).

Data Collection. P,,,, P,,,, and P,,, The probabilities
of the target ADR (P,,), ADR other than the target (P,,,,),
and no ADR developing (P,,,) were adopted from the “ADR
frequencies classified by item and a list of abnormal clinical
laboratory test results” (a list of ADR) section of the post-
marketing surveillance (PMS) data on each drug’s interview
form (IF). The IF of brand name drugs were used.

0,.and Q,,, Using the AERS data, the total number of
cases of ADR, the number of cases of the target ADR, and the
number of cases of the target ADR that were accompanied by
the target IS were investigated for each drug used alone, and
0, and Q,,,, were determined.

Statistical Analysis The difference between P, and P,
was analyzed arbitrarily by setting the population size to that
of the PMS.

RESULTS

Drug-ADR-IS (D-A-I) Combinations and the Results
of the AERS Survey The target D-A-I combinations are
shown in Table 2. “¥” represents IS that were not found in
the AERS database.

Regarding bezafibrate-associatefd rhabdomyolysis and
cibenzoline-associated hypoglycemia, the ADR were not in-
duced by these drugs alone. Therefore, they have been marked

with “dek.”
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Table 1. Incidence Rates of Changes in Body Condition
ID Symptom Incidence ID Symptom Incidence
1 Fatigue 0.1644 27 Increased blood pressure 0.0494
2 Pruritus 0.1450 28 Dry cough 0.0494
3 Malaise 0.1339 29 Edema 0.0439
4 Headache 0.1250 30 Nausea 0.0428
5 Diarrhea 0.1161 31 Anemia 0.0417
6 Arthralgia 0.1139 32 Musculoskeletal stiffness 0.0411
7 Tinnitus 0.1000 33 Hyperhidrosis 0.0406
8 Abdominal distensiom 0.0961 34 Erythema 0.0389
9 Constipation 0.0883 35 Wet cough 0.0389
10 Somnolence 0.0872 36 Decreased appetite 0.0378
11 Dizziness 0.0861 37 Pyrexia 0.0350
12 Rash 0.0833 38 Facial edema 0.0294
13 Insomnia 0.0800 39 Tachycardia 0.0289
14 Pollakiuria 0.0783 40 Dysponea 0.0250
15 Oropharyngeal pain 0.0783 41 Bruising 0.0239
16 Abdominal pain 0.0761 42 Black stools 0.0228
17 Abdominal discomfort 0.0700 43 Dyslalia 0.0206
18 Urticaria 0.0614 44 Asthenia 0.0200
19 Palpitations 0.0606 45 Tremors 0.0194
20 Muscle ache 0.0572 46 Oliguria 0.0189
21 Epigastrial pain 0.0561 47 Vomiting 0.0189
22 Hemorrhage(*) 0.0556 48 Wheezing 0.0161
23 Thirst 0.0544 49 Ageusia 0.0150
24 Heart burn 0.0528 50 Oral hypoesthesia 0.0078
25 Chest pain 0.0517 51 Hematuria 0.0078
26 Hypesthesia 0.0517

(*) Subcutaneous hemorrhaging+gingival bleeding+epistaxis.

Sixty-two of the 132 combinations were not marked with
“s” or “> % and were subjected to the calculation.

CalQ0 and CalQ+ The results of the survey and the cal-
culations for the 62 combinations are shown in Table 3.

A simplified list of the LR+Q0 and LR+Q+ calculation re-
sults, as well as drug names and fully spelt out descriptions of
the ADR/AE and IS are shown in Table 4.

For Ti-Ld-Py, which was ranked in first place, P,,, O+ was
not calculated because Q,,,+0,,, exceeded 1.

The combinations are listed in decreasing order of LR+Q0
in Tables 3 and 4. Their ranks were similar to those based
on LR+(Q+ (rank correlation coefficient: 0.993, calculated
excluding Ti-Ld-Py). Thirty combinations had LR+Q0 values
of less than 1; i.e., their P, values were smaller than their
P, values. This was due to the fact that their O, values
were lower than their associated Q,,, values, indicating that
the incidence of IS-like changes in physical condition that
occur during daily life and are unrelated to the medication
was higher than the incidence of drug-induced IS; therefore,
it would be inappropriate to regard the target symptoms as IS
of ADR. Although the LR+Q+ values of some combinations
exceeded 1, most of these combinations exhibited insignificant
differences between their P, and P,, O+ values, and the as-
sociated symptoms were demonstrated to be inappropriate for
detecting the target ADR, as was found in the LR+Q0-based
evaluation.

Usefulness of IS Development of the IS marked with
“¥” in Table 2 was not described in ADR cases of the drugs,
suggesting low-usefulness as predictors. Provision of the
information of these IS are not only less beneficial but also

may induce only a nocebo effect, to which attention should be
paid.®

The combinations for which P, was calculable (Table 3)
are summarized according to IS in Table 5. Combinations for
which both P,,,00 and P,, O+ were significantly greater
than P, and LR+Q0 was greater than 1 were regarded as
useful.

As a result, pyrexia was found to be useful in 7 of 10 drug-
ADR-IS combinations for which the parameters could be cal-
culated, suggesting its usefulness as an IS. Vomiting (4/5) and
decreased appetite (3/6) were also suggested to be useful ADR
predictors. Pruritus (0/11) and rash (0/9) are widely informed
as IS, but were not found to be useful in any of the drug-
ADR-IS combinations examined in this study. However, al-
though pyrexia was considered to be useful, it did not develop
in 5 of 15 candidate drug-ADR-IS combinations, which were
marked with “%,” demonstrating that the type of IS induced
and the likelihood of IS developing differ depending on the
type of drug and ADR.

To prevent thiamazole-induced agranulocytosis, which was
ranked highly in Tables 3 and 4, we suggest that fever should
be selected as the IS, whereas paroxetine-induced serotonin
syndrome can be detected by selecting tremors, levofloxa-
cin- or terbinafine-induced liver disorder can be predicted
by selecting fever, and decreased appetite might be a useful
indicator of terbinafine-induced liver dysfunction. All of these
IS were selected because they exhibited LR+ values of greater
than 5.0. However, the calculations for fever for ticlopidine-
induced liver disorder and decreased appetite for acarbose-
induced liver dysfunction may have been less reliable because
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Table 2. Selected Drug-ADR-IS Combinations and Results of an AERS Database Search
ID Drg AR IS Drug-ADR-IS, abbreviation
1 Acarbose Abnormal hepatic function Decreased appetite Ac-Hf-Da
2 Acarbose Abnormal hepatic function Malaisek Ac-Hf-Ml
3 Acarbose Abnormal hepatic function Nauseark Ac-Hf-Na
4 Acarbose Abnormal hepatic function Pruritus ¥ Ac-Hf-Pr
5 Acarbose Abnormal hepatic function Pyrexiak Ac-Hf-Py
6 Acarbose Abnormal hepatic function Rash% Ac-Hf-Ra
7 Acarbose Abnormal hepatic function Vomiting* Ac-Hf-Vo
8 Acarbose Liver disorder Decreased appetitek Ac-Ld-Da
9 Acarbose Liver disorder Malaisek Ac-Ld-Ml
10 Acarbose Liver disorder Nauseax Ac-Ld-Na
11 Acarbose Liver disorder Pruritus Ac-Ld-Pr
12 Acarbose Liver disorder Pyrexiak Ac-Ld-Py
13 Acarbose Liver disorder Rash% Ac-Ld-Ra
14 Acarbose Liver disorder Vomiting Ac-Ld-Vo
15 Atorvastatin calcium hydrate Abnormal hepatic function Decreased appetite At-Hf-Da
16 Atorvastatin calcium hydrate Abnormal hepatic function Malaise At-Hf-M1
17 Atorvastatin calcium hydrate Abnormal hepatic function Nausea At-Hf-Na
18 Atorvastatin calcium hydrate Abnormal hepatic function Pruritus At-Hf-Pr
19 Atorvastatin calcium hydrate Abnormal hepatic function Pyrexia At-Hf-Py
20 Atorvastatin calcium hydrate Abnormal hepatic function Rash At-Hf-Ra
21 Atorvastatin calcium hydrate Abnormal hepatic function Vomiting At-Hf-Vo
22 Atorvastatin calcium hydrate Liver disorder Decreased appetite At-Ld-Da
23 Atorvastatin calcium hydrate Liver disorder Malaise At-Ld-Ml
24 Atorvastatin calcium hydrate Liver disorder Nausea At-Ld-Na
25 Atorvastatin calcium hydrate Liver disorder Pruritus At-Ld-Pr
26 Atorvastatin calcium hydrate Liver disorder Pyrexia At-Ld-Py
27 Atorvastatin calcium hydrate Liver disorder Rash’k At-Ld-Ra
28 Atorvastatin calcium hydrate Liver disorder Vomiting At-Ld-Vo
29 Bezafibrate Rhabdomyolysis % Asthenia Be-Rh-As
30 Bezafibrate Rhabdomyolysis % Hematuria Be-Rh-Hu
31 Bezafibrate Rhabdomyolysis % Malaise Be-Rh-Ml
32 Bezafibrate Rhabdomyolysis % Myalgia Be-Rh-My
33 Cibenzoline succinate Hypoglycemiav % Asthenia Ci-Hy-As
34 Cibenzoline succinate Hypoglycemiad % Dizziness Ci-Hy-Dz
35 Cibenzoline succinate Hypoglycemiav % Dyslalia Ci-Hy-DI
36 Cibenzoline succinate Hypoglycemiav % Headache Ci-Hy-Hd
37 Cibenzoline succinate Hypoglycemia % Nausea Ci-Hy-Na
38 Cibenzoline succinate Hypoglycemiav % Palpitations Ci-Hy-Pa
39 Cibenzoline succinate Hypoglycemiad % Somnolence Ci-Hy-So
40 Cibenzoline succinate Hypoglycemiav % Tremors Ci-Hy-Tr
41 Famotidine Neutropenia Oropharyngeal paink Fa-Np-Or
42 Famotidine Neutropenia Pyrexiak Fa-Np-Py
43 Glimepiride Hypoglycemia Asthenia Gl-Hy-As
44 Glimepiride Hypoglycemia Dizziness Gl-Hy-Dz
45 Glimepiride Hypoglycemia Dyslalia¥ Gl-Hy-Dl
46 Glimepiride Hypoglycemia Headachexk Gl-Hy-Hd
47 Glimepiride Hypoglycemia Nauseark Gl-Hy-Na
48 Glimepiride Hypoglycemia Palpitations Gl-Hy-Pa
49 Glimepiride Hypoglycemia Somnolence k Gl-Hy-So
50 Glimepiride Hypoglycemia Tremors Gl-Hy-Tr
51 Levofloxacin hydrate Anaphylactoid reaction Dyspnoea Le-Ar-Dn
52 Levofloxacin hydrate Anaphylactoid reaction Palpitations % Le-Ar-Pa
53 Levofloxacin hydrate Anaphylactoid reaction Pruritus ¥ Le-Ar-Pr
54 Levofloxacin hydrate Anaphylactoid reaction Urticaria Le-Ar-Ur
55 Levofloxacin hydrate Anaphylactoid shock Dyspnoea Le-As-Dn
56 Levofloxacin hydrate Anaphylactoid shock Palpitations % Le-As-Pa
57 Levofloxacin hydrate Anaphylactoid shock Pruritus Le-As-Pr
58 Levofloxacin hydrate Anaphylactoid shock Urticaria Le-As-Ur
59 Levofloxacin hydrate Abnormal hepatic function Decreased appetite Le-Hf-Da
60 Levofloxacin hydrate Abnormal hepatic function Malaise Le-Hf-M1
61 Levofloxacin hydrate Abnormal hepatic function Nauseak Le-Hf-Na
62 Levofloxacin hydrate Abnormal hepatic function Pruritusy Le-Hf-Pr
63 Levofloxacin hydrate Abnormal hepatic function Pyrexia Le-Hf-Py
64 Levofloxacin hydrate Abnormal hepatic function Rash Le-Hf-Ra
65 Levofloxacin hydrate Abnormal hepatic function Vomiting % Le-Hf-Vo
66 Levofloxacin hydrate Liver disorder Decreased appetitek Le-Ld-Da
67 Levofloxacin hydrate Liver disorder Malaise Le-Ld-Ml
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Table 2. Continued

ID Drg AR IS Drug-ADR-IS, abbreviation
68 Levofloxacin hydrate Liver disorder Nausea Le-Ld-Na
69 Levofloxacin hydrate Liver disorder Pruritus Le-Ld-Pr
70 Levofloxacin hydrate Liver disorder Pyrexia Le-Ld-Py
71 Levofloxacin hydrate Liver disorder Rash% Le-Ld-Ra
72 Levofloxacin hydrate Liver disorder Vomiting Le-Ld-Vo
73 Paroxetine hydrochloride hydrate Serotonin syndrome Diarrhea Pa-Ss-Dr
74 Paroxetine hydrochloride hydrate Serotonin syndrome Hyperhidrosis Pa-Ss-Hh
75 Paroxetine hydrochloride hydrate Serotonin syndrome Pyrexia Pa-Ss-Py
76 Paroxetine hydrochloride hydrate Serotonin syndrome Tachycardia Pa-Ss-Ta
77 Paroxetine hydrochloride hydrate Serotonin syndrome Tremors Pa-Ss-Tr
78 Pioglitazone hydrochloride Congestive heart failure Dyspnoea Pi-Cf-Dn
79 Pioglitazone hydrochloride Congestive heart failure Fatigue Pi-Cf-Fg
80 Pioglitazone hydrochloride Congestive heart failure Edema Pi-Cf-Oe
81 Raloxifene hydrochloride Deep vein thrombosis Chest pain Ra-Dt-Cp
82 Raloxifene hydrochloride Deep vein thrombosis Dyslalia¥ Ra-Dt-DI
83 Raloxifene hydrochloride Deep vein thrombosis Dyspnoea Ra-Dt-Dn
84 Raloxifene hydrochloride Venous thrombosis Chest paink Ra-Vt-Cp
85 Raloxifene hydrochloride Venous thrombosis Dyslalia Ra-Vt-DI
86 Raloxifene hydrochloride Venous thrombosis Dyspnoeak Ra-Vt-Dn
87 Risperidone Neuroleptic malignant syndrome Increased blood pressure Ri-Nm-Bi
88 Risperidone Neuroleptic malignant syndrome Dyslalia Ri-Nm-DI
89 Risperidone Neuroleptic malignant syndrome Hyperhidrosis Ri-Nm-Hh
90 Risperidone Neuroleptic malignant syndrome Musculoskeletal stiffness Ri-Nm-Ms
91 Risperidone Neuroleptic malignant syndrome Pyrexia Ri-Nm-Py
92 Risperidone Neuroleptic malignant syndrome Tachycardia Ri-Nm-Ta
93 Risperidone Neuroleptic malignant syndrome Tremors Ri-Nm-Tr
94 Terbinafine hydrochloride Abnormal hepatic function Decreased appetite Te-Hf-Da
95 Terbinafine hydrochloride Abnormal hepatic function Malaise Te-Hf-MI
96 Terbinafine hydrochloride Abnormal hepatic function Nausea Te-Hf-Na
97 Terbinafine hydrochloride Abnormal hepatic function Pruritus Te-Hf-Pr
98 Terbinafine hydrochloride Abnormal hepatic function Pyrexia Te-Hf-Py
99 Terbinafine hydrochloride Abnormal hepatic function Rash% Te-Hf-Ra
100 Terbinafine hydrochloride Abnormal hepatic function Vomiting Te-Hf-Vo
101 Terbinafine hydrochloride Liver disorder Decreased appetite Te-Ld-Da
102 Terbinafine hydrochloride Liver disorder Malaise Te-Ld-M1
103 Terbinafine hydrochloride Liver disorder Nausea Te-Ld-Na
104 Terbinafine hydrochloride Liver disorder Pruritus Te-Ld-Pr
105 Terbinafine hydrochloride Liver disorder Pyrexia Te-Ld-Py
106 Terbinafine hydrochloride Liver disorder Rash Te-Ld-Ra
107 Terbinafine hydrochloride Liver disorder Vomiting Te-Ld-Vo
108 Thiamazole Agranulocytosis Oropharyngeal pain Th-Ag-Or
109 Thiamazole Agranulocytosis Pyrexia Th-Ag-Py
110 Ticlopidine hydrochloride Anemia Fatigue Ti-An-Fg
111 Ticlopidine hydrochloride Anemia Headache Ti-An-Hd
112 Ticlopidine hydrochloride Anemia Malaisek Ti-An-Ml
113 Ticlopidine hydrochloride Anemia Palpitations Ti-An-Pa
114 Ticlopidine hydrochloride Cerebral hemorrhage Hemorrhage(*)% Ti-Ch-Hr
115 Ticlopidine hydrochloride Granulocytopenia Oropharyngeal paink Ti-Gp-Or
116 Ticlopidine hydrochloride Granulocytopenia Pyrexia Ti-Gp-Py
117 Ticlopidine hydrochloride Liver disorder Decreased appetitedk Ti-Ld-Da
118 Ticlopidine hydrochloride Liver disorder Malaisek Ti-Ld-Ml
119 Ticlopidine hydrochloride Liver disorder Nauseaxk Ti-Ld-Na
120 Ticlopidine hydrochloride Liver disorder Pruritus Ti-Ld-Pr
121 Ticlopidine hydrochloride Liver disorder Pyrexia Ti-Ld-Py
122 Tlclopldlne hydr()chloride Liver disorder Rash’ Ti-Ld-Ra
123 Ticlopidine hydrochloride Liver disorder Vomiting% Ti-Ld-Vo
124 Ticlopidine hydrochloride Pancytopenia Dizzinessk Ti-Pp-Dz
125 Ticlopidine hydrochloride Pancytopenia Dyspnoeak Ti-Pp-Dn
126 Ticlopidine hydrochloride Pancytopenia Fatigue Ti-Pp-Fg
127 Ticlopidine hydrochloride Pancytopenia Hematuriad Ti-Pp-Hu
128 Ticlopidine hydrochloride Pancytopenia Hemorrhage(*) % Ti-Pp-Hr
129 Ticlopidine hydrochloride Pancytopenia Oropharyngeal pain Ti-Pp-Or
130 Ticlopidine hydrochloride Pancytopenia Palpitations Ti-Pp-Pa
131 Ticlopidine hydrochloride Pancytopenia Pyrexiak Ti-Pp-Py
132 Ticlopidine hydrochloride Thrombocytopenia Hemorrhage(*)% Ti-Tp-Hr

(*) Subcutaneous hemorrhaging+gingival bleeding+epistaxis. Y This IS was not reported. Y% This ADR was not reported in cases involving monotherapy.



Vol. 36, No. 12

191 * SLYES00°0 1.0 SN 169€200°0  P6IEEL000  €EEEEBO'0  PILSESOO € 4! 9¢ €SI £C S8 6269 B-PT-2L 901 (U4
Ll SN ¥L50000°0 €L°0 SN 9%20000°0  SE€€0000°0  0000STO'0  8I8IBI00 ! €le 99 l3%:14 ! [4:14 0886¢ ug-sv-o1 S¢S 6¢
L1 = 087€¥20°0 SL'O SN TL9LOTO0  LELEYIOO  00000C00  6SOLYI00 I It 89 S601 6v ol 60t€ SY-AH-1D 194 8¢
SL'1 *k 1€€8¥C0°0 LLO SN OP9ITI00  LELEVIOO  ¥PPP6I00  6SOLYIO0 I S 89 S601 94 ol 607¢ 11-AH-1D 0$ LE
69'1 Kk 6LL9€T0°0 8L°0 SN ISTOIT0'0  6ISIYIO0  8LLLLEO'D  8SI€9T0°0 ! 0s 8¢ [43743 89 9LS S08Yy EdJHIWV ST 9¢
L1 ok £61€¥20°0 €80 SN €8T8II0°0  6ISIFIO0  0000S€0°0  8SIE€9T00 I L6 8¢ (41743 89 9LS S08% Ad-JHAV 61 33
¥9'1 SN 1165000°0 ¥8°0 SN 600€000°0  96S€000°0  TITIOTT'0  6699LLO°0 8 ¥€9 €01 €CS9L 4 1021 19¢$ 1d-sS-ed €L 143
(43 SN 6¥C8100°0 S6°0 SN 16560000  L¥00100°0  0000STO'0  8L681C0°0 € 1$ LET 0LLY L 9LL L969 uaa-ed €8 €€
9Ll SN S9¥1€00°0 LO'T SN 79T6100°0  O¥6L100°0  68888C0°0  C06S¥C0°0 € S01 (44! 10TL1 L S0l 06¢€ BL-WN-TY 6 [43
861 SN £rr$€00°0 el SN €10¥200°0  O¥6L100°0  9SSSOF0'0  9€86070°0 S Ly (14! 10TLT L ST0T1 06¢ UH-WN-TI 68 |53
[4%4 *% ¥980100°0 el SN 0629000°0  S89¥000°0  8LLLLEO'0  0000050°0 I 66 0T 9€68¢C 4! 414 0886C BQJH-T 6S 0¢
1T°C * 6150500°0 6¢'1 SN L6LTE00'0  €68TC00°0  8LLLTYOO [SEYESO'0 L 0T 1€l (43743 Il 9LS S08% EN-PTHV YT 6T
6¢C SN 66L0000°0 Wl SN L¥0000'0  SE€€0000°0  0000STO'0  LLBOSEO'0 [4 383 LS 9€68¢ I [4:34 0886C uq@-1v-o1 IS 8¢
8T'C Rk L20T020°0 Syl * $9T6CI00  6L¥6800°0  6888EET'0  OCI6ELIO 8 L6 oy €STTI 29 4 6769 IN-JH-L S6 LT
L0'T SN €01,£00°0 (4! SN 6STLTO00  OF6LI000  ¥HYH610°0  C06SHTO0 € IT1 cl 10CL1 L STol 206¢€ IL-WN-TY €6 9T
1444 wkok €165120°0 S9'1 *% ST8IFIO0  6L¥6800°0  BLLLTFO'0  ¥LITS90'0 € (43! 9 €STIT 9 Y43 6769 ENJH-2L 96 ST
6L'T * 09¥L000°0 (43! SN TL87000°0  LL9T0000  8LLLTYO'O  T€T69L0°0 I 68T €l 9€68¢T 8 414 0886C EN-PT-oT 89 YT
€9°C SN 6C9LLTIO0 €8'1 SN 66SYCI00  90£8900°0  €€€€8L0°0  8YEVOEI'O € 91 [ 44 8¢l S 8 cEL 10-8V-yL 801 €C
18°C ok 0982600°0 80'C *% L¥98900°0  ¥6IEE00'0  8LLLLEO'OD  98TYILOO ¥ 01 9¢ €STTT €T 43 6769 ed-p1-2L 101 [44
e ok kk £692010°0 (U4 Hkk $0T6L00°0  ¥6I€L000  688BEET'0  E€VILS8TO 91 L6 9¢ €SI €C S8 6269 IN-PT-2L <01 1T
0T'¢ Hokkk ¥6€0820°0 0T Hkkk SLEOTTO'0  6L¥6800°0  6888810°0  €8LYEVO0 4 S9 oy €SI 9 S8 6769 OA-JH-OL 001 0¢
LT¢ SN 6£56000°0 SL'T SN 9%08000°0  €76C000°0  6888¢¥0°0  IITIIII'O ST 901 Sel €9Ty 1 9s¢ X443 2030 08 61
S8'¢ kK 1081000 06'C Kk 095€100°0  $89¥000°0  0000S€0°0  0000001°0 4 (4} 0T 9€68¢T 14! (414 0886C AgJH-o1 €9 81
L€ Hkkk 8106050°0 LO0'E Hkokk 0CTLTCPO'0  6ISIFIO0 68888100  91€9TSO°0 4 08 8¢ (43743 89 9LS S08% OAJHIV 1T L1
6€°¢ SN S61T100°0 80°¢ SN 0L0TT00'0  96S£000°0  9SSSO¥0'0  196L901°0 1 S0l €01 €CS9L 4 1021 19s¢ YH-sS-ed YL 91
ILe Fkkk 01022100 60°¢ KRk [Z8I0I00  v6IEE00'0 68888100  PILSESOO € S9 9¢ €CTTI €C S8 6269 OA-PT-L LOT ST
6L'¢ Hk 9LS¥T10°0 81°¢ ok LYLY010°0  $61€€00°0  8LLLTFO'O  0000STI'0 L [43! 9¢ €SIT1 €C S8 6769 EN-PT-2L €01 ¥1
Ly'e *% 7S0T900°0 see *% LT66S00°0  0¥6L100°0  0000S€0°0  6£91060°0 1 8L (14! 10TLT L SToT1 06¢€ Ag-wN-ry 16 €1
€L'E SN 06£€100°0 8¢ SN LOSTI00'0  96S£000°0  0000S€0°0  ¥.80L60°0 01 L91 €01 €TS9L 4 1021 195§ Ag-ss-ed SL 4!
S0'S Kk [1SE100°0 'y KRR STOIT00°0  LL9TO00'0  6888810°0 1€269L0°0 I 8¢l €l 9€68¢T 8 (434 0886C OA-PTT L I
1454 * 88551000 9Ty * L6TST00'0  96S£000°0  68888T0°0  #.80L60°0 01 09 €01 €TS9L [4 1021 19¢¢ BL-SS-ed 9L 01
LT'S KRR £59Sv¥0°0 ILy Rk LOSLOYO'0  6L¥6800°0  0000S€0°0  6ELITSIO L 0€l oy €STITI 29 ST8 6769 AdJH-oL 86 6
60°S SN L¥8+100°0 06t SN 61E€P100°0  €26C000°0  0000STO'0  S8IS8ITO 91 86 Sel [3%44 I 9s¢ 1Tve ua-jo-id 8L 8
LY'S *kok 0TY0L¥0°0 ¥0'S ok TLOSEY0'0  6L¥6800°0  8LLLLEO'OD  OET6ELI'O 8 01 9 €STTT 9 Y43 6769 edJH-L ¥6 L
6€9 kR TTT80TO°0 019 *k kR LETO6610°0  ¥6IEL000  0000SE0°0  98CTHI61°0 I 0€l 9¢ €STIIT €C ST8 6769 Ag-p1-oL SoT1 9
8S°L *kRk ¥$20200°0 699 *kkk PL8LT00'0  LL9TOO00  0000SE0°0  T69LOET O € 6Cl €l 9€68¢T 8 [4:34 0886¢ Ag-p1-o1 0L S
£9'8 *kk L960£00°0 SS'6 Hxk Trere00’0  96S€000°0  vEEP610°0  €LSLYLIO 81 8601 €01 €TS9L 4 1021 195§ 1L-SS-ed LL 4
£5°6 Hkk 66125000 L8°01 Rk Ak 12665000 ¥0SS000°0  8LLLLEO'D  €EEEEEE0 I € € 6LE [4 66L y€9¢ edJH-OV ! €
el *kkk 6¥78980°0 [€71 Ak K L¥09680°0  90€8900°0  0000S€0°0  609T8LYO I LE €C 8¢l S 8 (495 Ad-8v-yL 601 C
- - - £0'6C Hrkk 177C#00°0  89%1000°0  0000S€0°0 00000001 1 144 1 6091 1 9% €189 Ag-pPT-1L 1Tl I
® ®
Ag_ ) od m_ ) od SI SI mMumo m%—wo mpmwo ® )
LO+UT 1 g L5y 00+¥T 21 sa 00""d » o » )M SISBD  [JIM SISBD QVAaY  AVAaY wav $9SBO $9SBO uoneRIARIqqE
[oAd] “BIS joad] s d 0 0 avaay avaay St T ey AV oL pataans gy aygng AL 1
JERACA el
+017D 001> (Adesoyy Snip oSuIs) SYAV SN

1896

suoneuIquo)) SI-YJV-SnIg 79 10J SINsay AoAIng pue suone[noe) ¢ 9[qel



1897

December 2013

(

(©@-OND-©)=""0 @\@Hwi@ ooy oud

J @k@\@v”.@:s&

DO = "d "S00>d>10°0% T0°0>d>100°0 5 T00°0>d>10000 5 T000°0> e 13%

801 SN LY1€000°0 110 SN 01€0000°0  €26C000°0  vrrry91'0  8¥I8YI00 4 99 Sel €9y I 9¢¢ X423 8440-1d 6L 9
0T'1 SN 6L€LT00°0 €C0 * 9TTS000'0  €68TC000  8LLLLEO'D  9€€9L00°0 1 0$ 1€l (4343 1T 9LS S08% ed-PIIV [44 19
€Tl SN ¥¥L0¥00°0 LT0 *x 60000 v61€E00°0  0000SPI°0  €VILSEO0 [4 0T 9¢ €SI £C S8 6269 1d-PT-2L 01 09
6C'1 SN £€¥0000°0 0€0 SN 10100000 S€€00000  TO6IFI90°0  8ISIBIO0 I 9Ll 99 9€58C I (4234 0886C IN-sy-o7 8S 65
9Tl SN 66921000 10 SN Tr1€000°0  L¥OOT000  L9991S0°0  SB6STIO'0 4 Ly LET 0LL9 L 9LL L969 doaa-ey 18 8¢
el SN 12516100 Seo0 Hk Ak LT60S00°0  LELEVIOO  TII11980°0  8II¥6C0°0 [4 8 89 S601 6y ol 60¥¢ z(-AH-1D 124 LS
1€l SN €0S¥810°0 SE0 ok 6¥C0S00°0  6ISIYIO0  €CEEE80'0  8S1€9TO'0 I scl 8¢ (43743 89 9LS S08% BIJHAV 0T 9¢
LET SN 1€¥9000°0 8¢0 * LLLTO000  S89%7000°0  6888€EI'0  0000050°0 I (43! 0T 9€68C 4! [4:14 0886C INJH-9T 09 59
LTT SN §082C00°0 8¢€°0 SN 65890000  0F6LI000  TTTTLSO'0  $€6£910°0 [4 54 (44! 10CL1 L Seol 206¢€ SIN-WIN-TY 06 123
9¢'1 SN IL¥1610°0 1840 *ok Ak 8L8LSO00  6ISIYIO0  0000S¥I°0  91€9CSO0 4 Y01 8¢ (4343 89 9LS S08% 1dJHWV 81 €S
6¢€'1 * 0915610°0 lad Akk ¥8%C900°0  6ISIFIO0  6888EEI'0  91€9TSO0 4 S61 8¢ (43743 89 9LS S08Y INJHAV 91 49
€e'l SN 0LLET00'0 S0 SN 71080000  0F6L1000  ¥PPy6¥00  $€6£910°0 4 91 l 10TLT L S0l 06¢ 1g-UN-T L8 IS
6¢'1 SN 0¥81€00°0 S0 SN ITE0T000  €68TC000  6883EEI'0  ISELESOO L sel 1€l (443 I 9LS S08% IN-PTWV €C 0s
8¢l SN 1¥91€00°0 S d0] SN STEOI000  €68TCO0°0  6888810°0  9€€9L00°0 I 08 1€l (443 Il 9LS S08% OA-PTIV 8¢ 6%
wl SN 0€5T€00°0 6v'0 SN 60CIT00°0  €687C000  0000S€0°0  TLITSTIOO 4 L6 1€l (43143 1T 9LS S08% Ad-PTV 9t 8y
&l * 09%LT10°0 0s°0 *x 8LYY000  6L¥6800°0  0000S¥1°0  ¥LITS90°0 € 0T oy €SI (4 S8 6269 Id-JH-9L L6 Ly
or'1 SN §L0ST00°0 ¥S0 SN €6960000  0V6LI000  9SSS0TO0  L961800°0 I I (44! 10cLl L S0l 206€ [d-WUN-T 88 Big
LS'T SN §7S0000°0 850 SN $610000°0  S€€00000  TOIYI90°0  LLBOSE00 4 9Ll LS 9€68C I (4234 0886¢ IN-1V-971 149 St
LS'T SN €127000°0 850 SN T9S1000°0  LL9TOO0'0  6888EET'0  T€T6ILO'0 1 el €1 9€58C 8 [4:14 0886C IN-PT-2T L9 144
09'1 SN ¥8¥,000°0 190 SN 768T000°0  S89Y000°0  €£€€€80°0  0000050°0 I Y1T 0T 9€68¢T 14! (414 0886C BdJH-T ¥9 34
LS'T SN $$86200°0 19°0 SN 0%91100°0 18061000  0000STI'0  98TKILO0 I Il ¥1 6091 €l 19% €189 PH-UV-LL Il [44
651 = €9T€TT0°0 89°0 * 11€96000  6ISI¥I00  8LLLTYOO  8ST€9TO°0 1 ({4 8¢ (4343 89 9LS S08% ENJHV L1 44
® ®
Ag_ ) od m_ ) od SI SI mMumo m%—wo mpmwo ® )
LO+uT 1 g L5y 00+¥T 21 sa 00""d » o » )M SISBD  [)IM SISBD T wav $9SBO $9SBO uoneRIARIqqE
[oAd] “BIS joad) s d 0 0 avaay avaay St T ey AV oL pataans gy aygng AL 1
jo3Ie], e
+017D 001> (Adesoyy Snip oSuIs) SYAV SN
penunuoyn "¢ 9qeL



Vol. 36, No. 12

1898

(04 sa ™) yuroyruSis JoN :sorei ur soner pooyray ‘(“*g “sa %) ¢0'0>d :p|oq Ul sonel pooyrayI]

801 110 andneq QIN[Iey 1IBAY 9ANSITUOD) auozeyi3ord 6L 79 961 FET s1S0IpIyIddAH QwoIpuk s jueuSijewr dndojornaN quopradsry 68 1€
0zl €70 amadde paseardaq 10PIOSIP IOAIT UIje)SeAlo)y 7 19 €7 P amadde paseardaq uonounj doneday [eULIOUqY  UIDBXO[OAI] 6S 0€
£ LT0 smLng 1OpIOSIP I0AIT SuyeUIqIo], Y01 09 17°C 6E°1 BOSNEN JOpIOSIP JOAI] une)seAlo)y ¥C 6¢
671 050 BLIBOTMI[) yooys projoeAydeuy  UIOBXOPOAdT 8S 6S 667 Fl eooudsA(q uonoeal projoejAydenyy  UIOBXOPJOAdT IS 8T
91 €0 ured 1500 sisoquioaty urdA doaq QudjIxorey 18 8¢ 8T'C YL oste[e]A uonouny oneday fewouqy SuyeUIqIo], S6 LT
#ET S€0 SSAUIZZI(] eruooA[SodAH apudawn 4 LS 107 ST SIOWAI], QwoIpuAs jueudiew ondojoInaN Juopradsry €6 9C
I€] S€0 ysey uonouny oneday [euLouqy UIe)SeAIO) Y 0T 96 L S9'1 BOSNEN uonounj oneday [euLouqy QuYRUIQIO], 96 ST
i 8€°0 ASIR[RIAl uonouny onedoy [ewLIOUqY  UIOBXOPOAdT 09 SS 6LT 781 BOSNEN IOPIOSIP IOAI]  UIOBXOPJOAdT 89 T
Yrali 950 SSAUIJIIS [LID[OY SO[NOSNIA QwoIpuAs jueudiew ondojoInaN Juopradsry 06 S €97 €97 ured [eaukreydoin s1S0jA00[NuEBIS Y J[ozewery [, 801 €T
9¢°] 10 smLnIg uonouny oneday [euLouqy UIe)SeAIO) Y 81 €S 18°C 80°C amadde paseardaq IOPIOSIP IOAIT QuUYRUIQIO], 01 T2
6¢°'1 o oste[e]\ uonouny duedoy [ewouqy une)seAlo)y 91 [49 e 0¥'T oste[e]A 1opIOSIP I0AIT SuyeuIqIa], o1 Ic
T SEO amssaid poojq pasearouy owoIpusAs jueuSiewr ondojoImaN ouoprradsry L8 s 0T'E 0S'T SuniwoA uonouny oneday [euLouqy QuyRUIqId], 001 0T
6€°1 Y4 OSIe[BIN 19PIOSIP J9AI'] unejseAlory €C 0S LTE LT BUIspy aIn[rey 1eay oANSaZU0)) auozey|5old 08 6l
9€T S0 Sunrwo J1OPIOSIP IOAIT UIjeISeAIO)y 8T 67 s8¢ 06'C BIXdIAJ uonouny onedoy [euwlIOUqY  UIOEXOPOAdT €9 81
t'l 6£°0 BIXAIAg IOPIOSIP IOATT] UIJBISEAIO)Y 9T 8Y pL'E LO°E SunrwoA uonouny onedoy [ewIouqy UIJBISEAIO)Y k4 L1
&1 0S°0 smunIg uonouny onedoy [euwrouqy QuyeuIqIo], L6 LY 6€°€ 80°€ s1soIpryIodAH QUIOIPUAS UTUOJOIOS ounoxored yL 91
0r'l #$°0 erje[sAg swoipuAs jueusiewr ondojomnoN quoprLiadsry 98 9t L€ 60°E Sunrwo A J1OPIOSIP IOAIT QuYRUIQIO], 101 S
16T 850 BLIBOILI) uonoeal projoe[Aydeuy  UIOBXOPOADT S Sy 6L'€ 8I°€ BISNEN JOPIOSIP IOATT QuyeuIqId ], €01 1
/ST 850 AsTeeI JIOPIOSIP IOAI]  UIOBXOPOAdT L9 s LY'E se'e BIXAIAJ Qwoipu£ s jueuSijewr ondojomoN ouopriadsry 16 €1
091 19°0 ysey uonouny onedoy [ewlIoUqy  UIOBXOPOAdT $9 I L€ [ BIXAIAJ QWIOIPUAS UIUO)OIOS unaxoIeg SL 4
L8°T 190 dyoepesHy BuRUY aurprdopory, Ir o S0'S vy SuntwoA JOpIOSIP JOAIT  UIOBXOPOAd] L 1T
6S'T 89°0 BOSNEN uonouny onedoy [ewouqy UIEISEAIO)Y L1 112 % 4 9Th eIpIEOATOR ], QUIOIPUAS UTUOJOIOS ounoxoied 9L o1
19°1 120 useyd 19pIOSIP I2AI'] suyeuIqio], 901  OoF LIS Iy BIXAIK] uonouny syedoy [ewouqy SuyeuIqIa], 86 6

Ll L0 eooudsAg yooys projejAydeuy  UIOBXOPOAR] SS 6€ 60°¢ 06t eooudsAg aInrej 11eay 2ANSISU0)) auozeyi3ord 8L 8

L1 L0 BIUAYISY eIua0A[30dAH oprudownn 3% 8¢ as $0'S amadde paseardaq uonounj oneday [euLouqy QuyRUIqIO], 6 L

SLT LL°0 SIOWL], erwook[Sody  opuidownin (g LE 6€'9 019 eIxoIAg IOPIOSIP 1OAI'] sugeulqdL S0 9

69'1 8.0 amadde paseardaqg uonouny dneday [euouqy UI)RISBAIO}Y S 9¢ 8S°L 69°9 BIXAIA] IOPIOSIP IOAI]  UIOBXOPJOAI] 0L S

pL'T €80 BIXAIAg uonouny onedoy [ewrouqy UBISEAIO)Y 61 S¢ €9°8 SS°6 SIOWAI], QUIOIPUAS UTUOJOIOS Junoxored LL ¥

91 #8°0 eoOYLIRI(] QWIOIPUAS UIUO)OIOS QunaxoIeg €L %S €S°6 L8°01 amadde paseardaq uonouny oneday [euLouqy 950qQIedY I ¢

81 S6°0 rooudsAg sisoquioay) urea deaq uajIxorey €8 I3 8°€1 171 BIXAIA] S1S0JA00[NuBIS Y J[ozewely |, 601 4

9T 20T eIpIEOATOR ], owoIpus£s jueuSiewr ondojoIndN ouoprradsry %6 43 — €0°6T BIXAIAg IOPIOSIP IOATT] aurprdoyor], 121 I

+O0+¥1  00+¥1 SI avAay snig ar ey +0+y7 00+y1 SI avAay snig ar ey
€ 9[qe[ Jo Arewwung 4 9[qe[



December 2013

Table 5. Usefulness of IS
Listed Calculated Useful
P s 59 i @)
37 Pyrexia 15 10 7
47 Vomiting 9 5 4
36 Decreased appetite 9 6 3
3 Malaise 10 6 2
30 Nausea 10 5 2
45 Tremors 3 3 1
39 Tachycardia 2 2 1
40 Dysponea 6 4 0
2 Pruritus 11 3 0
12 Rash 9 3 0
33 Hyperhidrosis 2 2 0
18 Urticaria 2 2 0
43 Dyslalia 4 1 0
15 Oropharyngeal pain 4 1 0
1 Fatigue 3 1 0
25 Chest pain 2 1 0
11 Dizziness 2 1 0
4 Headache 2 1 0
44 Asthenia 1 1 0
27 Increased blood pressure 1 1 0
5 Diarrhea 1 1 0
32 Musculoskeletal stiffness 1 1 0
29 Edema 1 1 0
19 Palpitations 5 0 0
22 Hemorrhage(*) 3 0 0
49 Hematuria 1 0 0
33 Somnolence 1 0 0

X: number of entries in Table 2, ¥: number of drug-ADR-IS for which LR+ could
be calculated, Z: number of drug-ADR-IS for which P,,,00 and P, ,0+ were signifi-
cantly different from P, and LR+Q0 > 1. (*) Subcutaneous hemorrhaging+gingival
bleeding +epistaxis.

the numbers of ADR cases and ADR accompanied by IS were
small.

DISCUSSION

IS That Were Not Reported to the AERS (%) Some
of the ISs listed in the MHD were not reported in the AERS
database. In the MHD, the drug-ADR-IS combinations were
selected based on their clinical significance. On the other
hand, about 40% of the events in the AERS database were re-
ported by customers.” In addition, most of them were reported
after ADR had developed. Therefore, minor changes might
have been overlooked in the AERS database, which might
have contributed to some of the drug-ADR-IS combinations
not being included in the AERS database.

Thus, the IS included in such drug-ADR-IS combinations
might be hard to identify by retrospective studies.

ADR/AE That Were Not Found in the AERS Database
(k%) No cases of bezafibrate-associated rhabdomyolysis
or cibenzoline succinate-associated hypoglycemia were found
in the AERS database. It is known that bezafibrate-associated
rhabdomyolysis is mainly caused by co-treatment with HMG-
CoA reductase inhibitors.” In this study, the AERS search
was limited to cases involving monotherapy might explain
why no cases were identified. In addition, cibenzoline succi-
nate-associated hypoglycemia frequently develops in patients
with renal dysfunction.” Since most patients with renal dys-
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function are prescribed multiple drugs, it is reasonable that no
cases were identified when the AERS search was limited to
monotherapy-treated patients.

In Japan, package inserts are included with all drugs. These
inserts are official documents and provide comprehensive
information about the drug in question. Since safety is the
primary concern during the production of these package in-
serts, the reporting of not only ADR that occur in the setting
of monotherapy but also those that occur during combination
treatment anywhere in the world is requested by the Japanese
regulatory authority.!” Thus the searching for ADR that oc-
curs in monotherapy setting, using official document focusing
on safety, might result in some ADR being missed.

LR+Q0 and LR+Q+ LR+Q+ was calculated as well
as LR+Q0 because it was assumed that the individuals with
monotherapy that had reported the AE strongly suspected that
the drug in question was the cause of the reported AE, and
AE that were not caused by the drug were not included in the
database. Accordingly, Q,,, was not included in Q,,, or O,
Thus, we added Q,,, in another calculation to set 2 ranges of
Pty ProsQ0 and P,, O+, to avoid biased conclusion. This
procedure also aimed at avoidance of LR+ below 1. That
is, the higher the Q,,, to O, ratio, the larger the difference
between LR+Q0 and LR+Q+; i.e., LR+QO0 is less than 1 and
shifts closer to zero, whereas LR+Q+ shifts towards 1.

However, the results of the 2 calculations were mostly the
same with regard to the usefulness of the target IS as a predic-
tor of ADR in all calculations, showing that consistent evalu-
ation is possible. Even though a mixture of ADR and AE are
included the AERS reports, they might be sufficiently useful
to allow the feasibility of IS as predictors of ADR to be evalu-
ated.

Problems Associated with the Use of Useful IS as Pre-
dictive Markers In this study, we found that pyrexia and
vomiting are useful for predicting severe ADR. However,
using such IS could be problematic since telling patients about
these potential problems might cause them to become anxious,
leading to poor adherence. However, providing information
about IS that do not make patients as anxious, such as skin
symptoms, including rash and pruritus, and fatigue, might be
provided frequently rather than useful IS. Thus, in the clinical
setting the information provided to patients about IS should be
selected carefully.

Re-calculation of Values Obtained in Our Previous
Study” Using Eq. 2 Equation 2 was derived from Eq. I,
which was newly developed in the present study. Since Q1 is
included in Eq. 2, it is only applicable when the total number
of users of the target drug is known. In our previous study, we
utilized a simplified method to obtain P, 0+, and LR+QO+
was derived from P, ,O+" In this study, it was possible to
calculate P,, O+ and LR+Q+ using Eq. 2. When we re-
calculated the values obtained in our previous study using Eq.
2, we found that the LR+Q0 and LR+Q+ were similar (Table
6).

Data Sources and Study Limitations We used the fol-
lowing variables to perform the calculations in this study: (1)
ADR probability values (P,, and P,;,), (2) the incidences
of cases in which the target IS was accompanied by ADR/
AE (Q,,, and Q,,,,), and (3) the incidence of I-like symptoms
that are not drug-related (Q,,,)- The ADR probability values
were obtained from the PMS data reported in drug IF, the IS
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Table 6. Comparison of P,,, 0+ and LR+Q+ Values Derived from Eq. 2 with Those Obtained Using a Simplified Method
» Pt o+ LR+Q0 LR+QO+
e Previous Eq. 2 Previous Previous Eq. 2
Voriconazole 0.05000 0.04045 0.09814 5.00 0.80 2.07
Fenofibrate 0.00341 0.00313 0.04512 10.82 0.92 13.79
Sulfametoxazole/trimetoprim 0.00091 0.00329 0.01616 21.48 3.04 18.09
Ticlopidine hydrochloride 0.00176 0.00055 0.00863 2.54 0.31 4.93
Itraconazole 0.00081 0.00026 0.00545 4.44 0.32 6.80
Loxoprofen sodium hydrate 0.00007 0.00017 0.00141 27.92 2.35 19.00

incidence data were derived from the AERS database, and the
data regarding I-like symptoms that are not drug-related were
obtained from an internet-based survey of the general public.
Each data source has its own problems.

In Japan, PMS data is collected during clinical practice. Al-
though the resultant PMS data might be affected by selection
bias because of the limited number of participating centers
and the enrollment of agreeable patient,'” a certain level of
quality is assured by the regulatory body since data are col-
lected by pharmaceutical companies under the supervision
of the regulatory body.'? Furthermore, as the total number of
patients that take a particular drug can be obtained from the
PMS data, the incidence of ADR is calculable.'” Therefore we
used PMS data for calculating P, and P,,,.. However, it was
difficult to evaluate the rare ADR, since the sample size was
small. Similarly, it was difficult to determine the IS accompa-
nied by ADR from the PMS data. A recent report suggested
that small changes in the body condition caused by medication
cannot be detected from the PMS data.”® In the present study,
we calculated O, and O, using AERS data. Since the
AERS database is based on a spontaneous reporting system,
it has a tendency of underreporting to a greater extent than
the abovementioned PMS data.''*'> However, the cases in the
AERS database involve nearly 5 million subjects, which is a
sufficient number to compensate for any such underreporting.
On the other hand, since the total number of users of a partic-
ular drug cannot be obtained from the AERS database, ADR
incidences cannot be derived from it. However, this is not a
problem for calculating O,,, and Q,,,, since these parameters
represent incidence rates among AE cases associated with
the target drug. However, causal relationships have not been
demonstrated to exist between the AE reported in the AERS
database and the suspected drugs, and some of the reported IS
might have been caused by the disease being treated.'¥ Our
results might have been influenced by these factors. Although
notoriety bias (due to increased vigilance following safety
alerts) has been detected in the AERS databses,'® this might
not have influenced the IS incidence data examined in our
study, because IS is the mild ADR/AE. Finally, Q,,, was ob-
tained from an internet-based survey. Internet-based research
(IR) has attracted attention due to the fact that it allows a large
amount of data to be obtained cheaply and quickly. Such data
are derived from individuals that are registered with research
firms. The quality difference (survey results) between research
firms is considered to be small'”; however, the response dis-
tribution patterns of IR are known to differ from those of mail
surveys and detention surveys. Some authors have stated that
it is wrong to assume that only data obtained by IR deviates
from the “true” rate.!” In the present study, O, = was obtained

non

other

from a pre-coded questionnaire. Concerning the causes of any
changes in body condition that the IR subjects had experi-
enced during the previous 3 months, the subjects were asked
to select: (1) due to an ADR, (2) due to a cause not related
to drugs, (3) an unexplained change in body condition that
was not related to ADR, or (4) no change in body condition.
The probability of selecting (3) was equivalent to Q,,,. By
utilizing a multiple choice answer format, the overreporting of
changes in body condition due to an increased awareness of
the condition, and hence, more frequent self-diagnosis cannot
be ruled out. This is equivalent to the underreporting of ADR
incidence data that occurs in spontaneous reports compared
with that obtained in observational studies.'” Thus, Q,,, might
overestimate the “true” probability. Accordingly, this could
result in LR+Q0 values of less than 1 for ADR with small
0,,. values, as well as the underestimation of both P,, O+
and LR+QO+.

Future Subjects This study focused on drug-ADR-
IS combinations that the pharmacists considered clinically
important. Thus, other drug-ADR-IS combinations that are
encountered in clinical practice remain to be examined. It is
necessary to exhaustively investigate useful IS in order to be
able to predict ADR.

Ghajar et al. investigated the usefulness of flare as an IS
for predicting sulfonamide-induced drug eruption based on
the type and onset time of the flare using Bayes’ theorem.'®
It is necessary to modify calculations such as ours in order to
increase the probability of prevention, e.g., by adding informa-
tion concerning the onset time of IS. It is also necessary to
investigate the usefulness of evaluating IS in consideration of
the concomitant use of multiple drugs because ADR overlap
and the probability of an ADR developing alters when mul-
tiple drugs are used concomitantly.'”

CONCLUSION

By using the AERS database, we were able to quantitatively
evaluate a markedly increased number of drug-ADR-IS com-
binations using Bayes’ theorem. As a result, it was suggested
that fever, nausea, and decreased appetite are useful predictors
of ADR, but pruritus and rash are less useful.

For thiamazole-induced agranulocytosis and levofloxacin-
or terbinafine-induced liver disorder, fever might be a use-
ful predictor of ADR; tremors might be useful for detecting
paroxetine-induced serotonin syndrome; and decreased ap-
petite might be a useful indicator of terbinafine-induced liver
dysfunction.



December 2013

REFERENCES
1) _Ohshima S. leda M, Yamamoto M, Kobayashi D. Quantitative

2)

3)

4

3)

evaluation method of information value of initial symptoms based
on Bayesian theory. Yakugaku Zasshi, 132, 763-768 (2012).

Scandellari C. The Bayesian approach to evaluation of diagnostic
data. Ann. Ist. Super. Sanita, 27, 385-393 (1991).

Ministry of Health, Labour and Welfare. “the Manual for Handling
Disorders due to Adverse Drug Reactions.”: <http:/www.mhlw.
20.jp/topics/2006/11/tp1122-1.html, cited 6 May, 2013.

Saito M. Introduction of “the manual for handling disorders due
to adverse drug reactions™ focus on the antibiotics related severe
adverse drug reactions. Jpn. J. Antibiot., 61, 269-288 (2008).

Jose J, Rao PG. Pattern of adverse drug reactions notified by spon-

6)

taneous reporting in an Indian tertiary care teaching hospital. Phar-
macol. Res.. 54, 226-233 (2006).

Colloca L. Finniss D. Noceboeffects, patient-clinician communica-

7

8)

tion, and therapeutic outcomes. JAMA, 307, 567-568 (2012).

U.S. Food and Drug Administration. “AERS Reporting by Health-
care Providers and Consumers by Year (As of December 31, 2010).”:
<http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInfor-
mation/Surveillance/AdverseDrugEffects/ucm070456.htm, cited 10
May, 2013.

Wu J. Song Y, Li H, Chen J. Rhabdomyolysis associated with fi-

9)
10)

brate therapy: review of 76 published cases and a new case report,
Eur. J. Clin. Pharmacol., 65, 1169—1174 (2009).

Interview form of cibenzoline succinate tablets, cited 11 May, 2013.
Ministry of Health, Labour and Welfare. “Instructions for Descrip-

1901

tion on Drug Usages” (the 607th Notification from the Pharmaceuti-
cal Affairs Bureau issued on April 25th, 2007).

11) Ohashi Y. Progress report of the working group on “future postmar-
keting surveillance (PMS) in Japan.” Jpn. J. Pharmacoepidemiol.,
8, 1-35 (2003).

12) Watanabe S, Nakano Y, Nomura K. Steps in developing a database
of drug use-result surveillance: as_an_example of anti-hyperlipid-
emia drugs. Jpn. J. Pharmacoepidemiol., 17, 87-97 (2012).

13) Gnidinger M, Mellinghoff HU. The out-of-focus bias in drug sur-
veillance. Eur. J. Clin. Pharmacol., 69, 357-359 (2013).

14) __Fujita T. Signal detection of adverse drug reactions. Jpn. J. Pharma-
coepidemiol., 14, 27-36 (2009).

15) Fletcher AP. Spontaneous adverse drug reaction reporting vs. event
monitoring: a comparison. J. R. Soc. Med., 84, 341-344 (1991).

16) Raschi E, Piccinni C, Poluzzi E, Marchesini G, Ponti F D, The as-
sociation of pancreatitis with antidiabetic drug use: gaining insight
through the FDA pharmacovigilance database, Acta Diabetol: Pub-
lished on line 19 October 2011.

17) Developing reliable internet-based surveys, SSJDA-42.: <https://
ssjda.iss.u-tokyo.ac.jp/rps/RPS042.pdbH, cited 11 May, 2013.

18) Ghajar BM, Lanctot KL, Shear NH, Naranjo CA. Bayesian differen-
tial diagnosis of a cutaneous reaction associated with the adminis-
tration of sulfonamides. Semin. Dermatol., 8, 213-218 (1989).

19) Endo T, Watanabe N, Goto K, Kutsuma N, Komada F. Saitoh Y,
Kobayashi D, Morimoto Y. Overlapping of the clinically significant
adverse_reaction_of drugs in_the polypharmacy. Jpn. J. Pharm.
Health Care Sci., 28, 157-163 (2002).



http://dx.doi.org/10.1248/yakushi.132.763
http://dx.doi.org/10.1248/yakushi.132.763
http://dx.doi.org/10.1248/yakushi.132.763
http://dx.doi.org/10.1016/j.phrs.2006.05.003
http://dx.doi.org/10.1016/j.phrs.2006.05.003
http://dx.doi.org/10.1016/j.phrs.2006.05.003
http://dx.doi.org/10.1001/jama.2012.115
http://dx.doi.org/10.1001/jama.2012.115
http://dx.doi.org/10.1007/s00228-009-0723-7
http://dx.doi.org/10.1007/s00228-009-0723-7
http://dx.doi.org/10.1007/s00228-009-0723-7
http://dx.doi.org/10.3820/jjpe.17.87
http://dx.doi.org/10.3820/jjpe.17.87
http://dx.doi.org/10.3820/jjpe.17.87
http://dx.doi.org/10.1007/s00228-012-1371-x
http://dx.doi.org/10.1007/s00228-012-1371-x
http://dx.doi.org/10.3820/jjpe.14.27
http://dx.doi.org/10.3820/jjpe.14.27
http://dx.doi.org/10.5649/jjphcs.28.157
http://dx.doi.org/10.5649/jjphcs.28.157
http://dx.doi.org/10.5649/jjphcs.28.157
http://dx.doi.org/10.5649/jjphcs.28.157

